Introduction
Chronic kidney disease (CKD) is considered a major global public health problem. It begins as a kidney injury that leads to the progressive functional loss of this organ, in which glomerular filtration rates drop to less than 15 ml/min. In its final stage, this condition requires some form of renal replacement therapy, with hemodialysis being the most commonly used treatment modality (1) (2) . It is estimated that 10% of the world's population is affected by CKD (3) (4) and in Brazil, it is believed that two million Brazilians have some degree of renal dysfunction (1) .
CKD is a traumatic disease with significant psychic consequences to the patient's life. The whole course of treatment is experienced as an arduous and fraught experience that entails different physical, social and emotional limitations. These experiences cause significant changes in family life, as well as loss of autonomy and dependence on the Social Security System (1, (4) (5) (6) .
The limitations caused by CKD make mental disorders such as depression (4) , stress (5) and anxiety (4) (5) 7) frequent in dialysis patients. Anxiety is defined as unpleasant mental feelings, preoccupation and tension associated with physical symptoms such as agitation, headache and palpitations (8) .
Anxiety and stress have an overwhelming effect on individuals undergoing hemodialysis, causing increase in mortality, frequency of hospitalizations and treatment costs (7) . It also precludes changes in lifestyle, adherence to diet and to recommended therapies and deterioration in performance status (9) , requiring urgent intervention by professionals who provide care for this clientele.
This study points out that, compared to stress and depression, anxiety has received little clinical attention, despite its high prevalence among CKD patients (4) . There are many strategies to ameliorate this symptom, among which are non-pharmacological interventions such as auricular therapy, systemic acupuncture and music
therapy. The latter is an intervention recommended by the Nursing Interventions Classification (NIC) (4400)
and it is defined as the use of music to help achieving a specific change in behavior, feeling or physiology of patients (10) .
Some measures proposed by the NIC to be taken at the moment of performing music therapy include:
defining the desired specific behavior and/or physiological (10) .
Music has been identified as a complementary
therapeutic resource in the nursing practice, for management and control of signs and symptoms, as well as in the patient-nurse communication and relationship, making care more humanized (11) (12) (13) . Research claims that the physiological effects of music involve sensorial, hormonal and physiological-motor reactions, such as metabolic changes, adrenaline release, respiratory rate regulation, blood pressure changes, reduction of fatigue and muscle tone, increase of threshold sensory stimuli, and improvement of attention and concentration (12) (13) (14) .
It is also an excellent therapeutic tool, easy to use, accessible, without side effects and applicable in several contexts and for several diseases (12, (15) (16) (17) (18) .
This study is justified by the fact that research in this area, focusing on the effect of music therapy on reduction of anxiety and vital parameters of people undergoing hemodialysis, are scarce until present date (19) , and we believed that nurses play an important role in the care of CKD patients undergoing hemodialysis treatment, since they constitute the axis that brings together a series of interdisciplinary actions. and to collect sociodemographic and clinical data.
It should be noted that in order to guarantee the concealment of the allocation of participants, their assignation was only known to the assistant researcher after opening the properly sealed envelope, which informed the condition selected for that participant.
Only at this time, patients were allocated either to one of the two groups. The envelopes were sequentially used in order of numbering from 1 to 60. Based on this procedure and after the assignation of participants to the CG and EG, the research stages, i.e. measurement of vital signs, application of instruments, and application of the music therapy to the EG, were carried out. After the experimental manipulation, a second measurement (retest) was carried out, in which the abovementioned measures were taken a second time.
Not only the researcher but also the person responsible for the statistical analyses was also blinded; for this, the CG and EG were coded as G1 and G2 before the data were made available in order to prevent the statistical researcher to know which group had received the intervention.
Two instruments were used to collect data: a questionnaire for sociodemographic and clinical data Cronbach's alpha coefficient was 0.93 for men and 0.88 for women (21) .
The STAI instrument consists of two subscales (trait anxiety, which presents assertions for the individuals to describe how they usually feel, and state anxiety, which requires the individuals to describe how they feel at a given moment (20) (21) (22) , which in the present study corresponded to the moment of hemodialysis session).
Each of these subscales is composed of 20 questions with a Likert-type response options, as follows: 1 -almost never; 2 -sometimes; 3 -often; 4 -almost always. The score varies from 20 to 80 points, with higher scores indicating higher levels of anxiety (22) , which may indicate Guidelines for Hypertension (23) . Heart rate was measured using radial palpation techniques, counted in one minute and estimated in beats per minute (bpm), and respiratory rate was determined according to the number of inspirations per minute (ipm). by the NIC to select music that were particularly representative of the preferences of the individuals, reference was made to previous research (12, 24) , which affirms that soft classical songs present low amplitudes, Melo, GAA, Rodrigues, AB, Firmeza, MA, Grangeiro, AS, Oliveira, PP, Caetano, JA.
a period of 30 minutes, in the very armchair where the client was sitting for hemodialysis. The option for 30 minutes was based on other studies on the same subject with adult population (24) (25) . The volume was controlled by the participant and during that time he had no contact with any health professional or companion.
It is noteworthy that the same time interval was observed for CG participants. In the case of this group, the main investigator performed the therapeutic intervention in the first and last five minutes of the 30-minute period, also at the beginning of dialysis therapy.
After the 30-minute interval, the outcome variables (anxiety and vital parameters) for were re-measured in both groups.
We emphasize that the intervention was applied to only one patient per dialysis shift. This was so for two reasons: the need to perform the intervention within the RBR-64b7x7.
Results
Sixty CKD patients on hemodialysis participated in the study. The characterization data of the sample are shown in Table 1 .
Regarding state anxiety levels, the occurrence of low levels was more frequent in men (72.7%), followed by moderate levels (24.2%) and high levels (3.0%).
Among women, moderate state anxiety (51.9%) was more frequent, followed by reports of low state anxiety (40.7%). The tests for comparison of means showed the statistical relevance of these differences; the mean score obtained by women was 38.1 (SD = 7.7) and, according to the t-test, state anxiety scale was significantly higher Rev. Latino-Am. Enfermagem 2018;26:e2978. referring to the chi-square calculation; || minimum wage = $ 880.00 (US $ = 259.45); ¶Analog pain scale; ** Arteriovenous fistula; † † temporary doublelumen catheter.
In general terms, an average reduction of 3.33 points was observed in the state anxiety scores reported by the participants submitted to the musical intervention, while the participants in the control group had an average reduction of 0.47 points.
In addition to evaluating the effect of musical intervention on self-perceived anxiety levels, we also sought to measure the effects of musical exposure on vital parameters (pulse, respiratory rate and blood pressure). The main results are summarized in Table 2 .
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The comparisons between groups showed that, in all parameters, with the exception of diastolic blood pressure, the mean value observed in the experimental group was higher than the control group in the preintervention period. This scenario reverses after the intervention, with a significant reduction of the parameters measured, where the participants submitted to the intervention present lower values than those observed for the participants in the control group.
A non-paired t test (Table 3) (26) and fistula as predominant vascular access (93.8%) (27) .
As for average anxiety scores, most participants presented some degree of anxiety, of which 36.7% presented moderate anxiety. Authors believe that higher levels of anxiety in patients undergoing hemodialysis can be explained by the fact that they need to remain connected to the machine several hours a week, restricting their independence, not to mention the need to move to the clinics, keep a restricted diet and being unable to travel for prolonged periods of time (4) (5) .
As indicated by a randomized clinical study conducted with 54 CKD people undergoing hemodialysis, anxiety decreases the quality of life and may increase length of hospital stay of CKD patients (5) .
Thus, the results presented here give preliminary indications of the effectiveness of musical intervention in reducing the mean scores in state anxiety in patients undergoing hemodialysis. These findings are positive, since they point to the possibility of having a low cost intervention that allows greater well-being and quality of life for these patients. These results also agree with other studies performed with patients during invasive procedures that demonstrate that listening to music significantly relieves the perceived levels of anxiety (12, 22) .
Review and meta-analysis studies also complement by pointing out the effectiveness of musical intervention to reduce physiological and psychological stressors experienced by patients submitted to procedures in outpatient clinics (16) , hemodialysis (19) , perioperative period (15) and burned patients (28) .
In addition, the study found that the greater the age, the lower is the level of self-perceived state anxiety, corroborating other studies that reported that elderly clients submitted to hemodialysis who have a better performance status had lower levels of anxiety (4) .
It was understood, therefore, that this sample had a good functional capacity, since there was an inversely proportional relationship between physical functional capacity of elderly patients submitted to hemodialysis treatment and anxiety levels.
A similar negative correlation was found between the mean score of state anxiety in women compared to that observed in men, which also occurred in an international study in which the average anxiety among women (mean = 25.00, SD = 5.59) was higher than that found among men (mean = 21.93, SD = 7.30) (29) .
This may be related to concern about family dynamics, requiring studies addressing a naturalistic paradigm in order to better evaluate this phenomenon.
It is noteworthy that in the experimental group, the statistical and clinical reductions of systolic and diastolic blood pressure, heart rate and respiratory rate were perceptible. These reductions corroborate a study carried out with 172 individuals in outpatient surgery who had reduced anxiety and reduced vital parameters in relation to baseline values (14) and a meta-analysis that aimed to describe the effect of musical intervention in the treatment of hypertension, with results of reduction of systolic blood pressure from 144 mmHg to 134 mmHg and diastolic blood pressure from 84 mmHg to 78 mmHg (30) .
A cohort study conducted in the Netherlands for three years identified that CKD patients with anxiety symptoms showed a trend of greater propensity for adverse events and worse clinical outcome (13) . In this sense, the use of music is in harmony with a more humanized care. Associated knowledge and practical use of musical interventions in the health area give rise to physiological effects and metabolic changes, adrenaline release, regulation of vital parameters, reduction of fatigue, increase of threshold sensory stimuli, besides improvement of cognition. Thus, this intervention can be used as a complementary therapeutic resource in nursing practice (11) (12) 22) .
It should be emphasized that the inclusion of music in nursing interventions is not characterized as a practice of music therapy, because this is a competence of music therapists, professionals with mastery of specific therapeutic skills on the use of music and its elements.
However, because music is recognized in different national and international studies for its effectiveness in face of various health problems and because it is represented as intervention in documents that regulate the interventionist practices of nurses (NIC), music represents a possible intervention of low cost that can be used in imbalances in the health state.
Some limitations need to be mentioned. The sample was small and, although the study was conducted in three renal replacement therapy clinics, it comes from a single state of the country, thus hindering the external generalization of the findings to other regions of Brazil.
We suggest further multicenter studies in different regions of the country.
Another issue was the non-use of music of the patient's preference, an activity listed in the classification of nursing interventions of the NIC for application of music therapy intervention (10) . The music chosen for the study belongs to a musical genre that is not among the musical preferences of the majority of the Brazilian population, perhaps because of the difficult access to www.eerp.usp.br/rlae 9 Melo, GAA, Rodrigues, AB, Firmeza, MA, Grangeiro, AS, Oliveira, PP, Caetano, JA.
classical productions. This fact does not undermine the choice though, because the objective of this research was to prove the therapeutic effect of music in the reduction of anxiety as based on international studies (12, 24) which have confirmed the effective results with this musical genre. Moreover, one study corroborates that the use of music of the patient's preference did not present a statistically significant effect on anxiety when compared to classical music (p = 0.769) (29) .
It is therefore recommended that future studies compare the effect of songs of the patient's preference with classical music on the reduction of anxiety and vital parameters of patients undergoing renal replacement therapy.
This clinical trial was conducted based on the CONSORT guidelines and for this reason it possible to reproduce this study, with the possibility of using its results in subsequent systematic reviews.
Conclusion
There was a statistically significant difference between the groups regarding anxiety and vital parameters, demonstrating that musical intervention is a therapeutic resource that can be used in the care
provided by nurses, in order to help reduce anxiety and change vital parameters caused by anxiety in chronic renal patients undergoing hemodialysis.
We hope that this study may serve for future applications and that its results stimulate the use of complementary practices by nurses in their daily lives.
